N-terminal truncations of substance P 1-7 amide affect its action on spinal cord injury-induced mechanical allodynia in rats.
Central neuropathic pain can arise from injury of the spinal cord and can become chronic. Treatment is difficult and, because complete pain relief is currently very hard to achieve, there is a need for new, more effective treatment options. In this study we used an animal model of spinal cord injury to evaluate the potency of a bioactive fragment of substance P (SP), i.e. SP1-7, in alleviating signs of allodynia and acute pain. SP1-7 is known from earlier studies to possess antinociceptive properties. We also studied the effects of intraperitoneal injection of an amidated analog of this heptapeptide and of its truncated analogs, all of which had high affinity to the SP1-7 binding site, to evaluate the importance of the removed amino acids for the biodistribution and stability of the peptides. Most of the examined compounds alleviated mechanical allodynia without any signs of sedation or motor impairment in the rats. In contrast, the response threshold to acute nociceptive stimulation was not affected by any of the compounds tested. Most of the amino acids in the heptapeptide structure were essential for retaining the biological effect after peripheral injection. These observations suggest that the heptapeptide and its N-terminal truncated hexa- and pentapeptide analogs could be of interest for further development of analgesics in the management of mechanical allodynia.